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Abstract
Background: The evidence linking stress to hypertension has been scarcely documented in
population-based studies.
Methods: Participants were selected through a multi-stage probability sampling and interviewed
at home, being submitted to measures of demographics, anthropometrics, blood pressure (BP), and
risk factors for hypertension. Hypertension was defined as BP ≥ 140/90 mm Hg or use of BP-
lowering drugs or as self-reported hypertension. Stressful life events were investigated through an
inventory of nine major life events occurring in the year preceding the interview. Psychological
distress was evaluated through a facial scale of expression of emotion in the last month.
Results: In the total, 1,484 adult individuals were investigated. Prevalence of hypertension was
lower in individuals who reported any stressful life event in comparison with individuals who did
not reported an event (34.3 versus 44.2%, P < 0.01), such as relative or friend death, loss of job,
divorce, violence and migration. There was a trend for higher prevalence of hypertension in
individuals with higher psychological distress in the last month, which was not longer significant
after adjustment for confounding. In contrast, individuals who self-reported hypertension, but
actually had normal blood pressure and were not using antihypertensive medication, reported
higher numbers of stressful events.
Conclusion: Recent stressful life events and current psychological distress are not associated with
hypertension. Associations between stress events and distress with self-reported hypertension are
not intermediated by effects of stress on blood pressure, and may be ascribed to negative feeling
about disease and not to the disease itself.
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Background
Stressful life events have been long associated with hyper-
tension [1-3], but the independence and strength of this
association have been disputed [3-5]. Most evidence came
from experiments in animal models [6], clinical experi-
ments [7] and from the assessment of the association
between exposure to stressors, such as job stress [8], catas-
trophes [9], and blood pressure measurement [10], with
blood pressure. The findings from epidemiological sur-
veys have not been homogeneous regarding the associa-
tion between the occurrence of acute stressful events and
sustained elevation of blood pressure [11,12]. Differences
in study design, sampling criteria, population surveyed,
definition of stress events, and hypertension, may account
for the discrepancy of findings [12,13]. In some studies,
the investigation of the association between stress and
hypertension was a secondary objective, and stress or
blood pressure were not directly determined.
In this prospective planned, population-based survey, we
tried to circumvent some limitations of epidemiological
studies, investigating if current psychological distress and
stressful life events are associated with higher blood pres-
sure and hypertension in individuals living in communi-
ties.
Methods
Design, participants and data collection
This study is a report of a large cross-sectional, popula-
tion-based study aiming to investigate several hypotheses
related to cardiovascular disease in Porto Alegre, the Study
of Obesity and Risk Factors (SOFT study). Participants
were identified through cross-sectional, population-
based, multi-stage probability sampling and interviewed
at home after giving informed consent. The study was
approved by the Ethics Committee of Hospital de Clínicas
of Porto Alegre, which is accredited by the Office of
Human Research Protections as an Institutional Review
Board. A sampling of individuals aged 18 to 60 years old
(none to two individuals in each household according to
the number of individuals living at each domicile) plus all
residents older than 60 years were interviewed, in order to
have an overrepresentation of elderly individuals. Data
were collected with a structured and pre-tested question-
naire, which included assessment of demographic charac-
teristics, years at school, familial history of hypertension,
smoking, drug treatments, and various questions pertain-
ing to several objectives of the SOFT study. Physical activ-
ity was assessed through the International Physical
Activities Questionnaire [14]. The type, quantity, and fre-
quency of alcoholic beverage consumption were assessed
and the average daily alcohol intake was calculated.
Anthropometric measurements were carried out with par-
ticipants wearing light clothing and no shoes. The field
work was done between 2005 and 2007.
Blood pressure measurement and definition of outcome 
variables
Sitting blood pressure was determined four times during
the interview with an automatic and validated device,
Omron 705 CP [15]. The average of these measurements
was employed in analysis. Hypertension was defined by
blood pressure ≥ 140/90 mmHg or use of blood pressure-
lowering medication. In addition, we explored the associ-
ation of stress events with the following outcomes: self-
reported hypertension, when the participant reported
having the diagnosis of hypertension done by a physician
or a nurse, independently of the blood pressure values
measured in the interview or use of blood pressure drugs;
true awareness, when the awareness combined with the
diagnosis of hypertension was confirmed by blood pres-
sure or use of blood pressure drugs; false awareness, when
self-reported hypertension was not confirmed by blood
pressure or use of blood pressure drugs; and high blood
pressure, when the mean of four measurements was =
140/90 mmHg, independently of awareness of hyperten-
sion or use of blood pressure drugs.
Measurements of stressful life events and other exposures
The questionnaire investigated the occurrence of nine
stressor exposures events derived from seven questions in
the year preceding the interview (Table 1). A scale of faces
[16] was employed to evaluate the predominant mood in
the in the last month, as a surrogate of the intensity of psy-
chological distress. Each face consists of a circle with eyes
that do not change and a mouth that varies from a smile
of almost a half-circle to a similar half-circle upside down,
representing variation of mood from extremely content to
extremely discontent. Participants were asked about
which face better represented his/her feelings for the most
part of the last 30 days.
Table 1: Stressful life events in the last year
1) Did someone in your family or beloved to you die? How many? What was the kinship of this relative/beloved person?
2) Do you have anyone with a serious illness living at your home?
3) Were you fired?
4) Have you divorced or finished as stable relationship?
5) Did you have any serious accident that needed care in an emergency room or in hospitalization?
6) Did you suffer a physical violence?
7) Did you if move to Porto Alegre? What is your feeling about this move?BMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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Sample size calculation
The sample size of the SOFT study, of approximately
3,000 individuals, was calculated to grant enough power
to test several prospectively planned hypotheses of the
study. The present analysis was done with the first 1,474
enrolled adults. This sample size assumed a prevalence of
hypertension of 30% among non-exposed and a relative
risk of 1.25 (25% increase of risk among exposed), for a P
alpha of 0.05 and a power of 85%.
Statistical analysis
The characteristics of the sample were described by means
± SD or frequency and proportions. Blood pressure of
individuals with and without stressor exposures and cate-
gories and in the categories of the scale of faces was com-
pared by means of an analysis of covariance (ANCOVA),
adjusting for age. Prevalence of hypertension, awareness
of hypertension and high blood pressure by the stressor
exposures was tested by Chi-square. A logistic regression
model was used to control for confounding of the associ-
ation between stressful life events and psychological dis-
tress evaluated by the scale of faces and hypertension,
separately by gender. Risk factors for hypertension were
included in the model. Analyses were done in the SPSS,
version 14.0.
Results
Table 2 presents demographic and anthropometric char-
acteristics of the study sample, together with risk factors
for hypertension, blood pressure and the proportion of
individuals with hypertension. Most participants were
women and the mean body mass index was within the
overweight range. Measures of psychological distress in
Table 2: Selected characteristics of the study sample (N = 1484)
Characteristics
Age, years 48.8 ± 19.3
Women 869 (58.6%)
White skin color 1090 (73.5%)
Years at school 8.9 ± 4.7
Strong parental history of hypertension (both parents) 164 (11.1%)
Body mass index, Kg/m2 26.6 ± 5.4
Alcohol abuse* 145 (9.8%)
Physical activity (IPAQ)
Low 494 (33.3%)
Moderate 527 (35.5%)
High 463 (31.2%)
Systolic blood pressure, mmHg 126.8 ± 22.0
Diastolic blood pressure, mmHg 76.9 ± 12.1
Hypertension** 600 (40.4%)
Aware of hypertension 489 (33%)
Blood pressure ≥ 140/90 mmHg 394 (26.5%)
Values are mean ± SD or number (percentage).
* alcohol abuse ≥ 30 g/day (men)/15 g/day (women)
** Blood pressure ≥ 140/90 mmHg or use of blood pressure-lowering medication
Table 3: Exposure to stressful life events and to psychological 
distress evaluated by the faces scale in the study sample (N = 
1484)
Characteristics N (%)
Any event* 571 (38.5)
Any death** 214 (14.4)
Major illness in the family 149 (10.0)
Loss of job 145 (9.8)
Death in the family 143 (9.6)
Divorce 90 (6.1)
Severe accident 71 (4.8)
Close friend death 68 (4.6)
Violence 41 (2.8)
Migration 34 (2.3)
Death of spouse 14 (0.9)
Number of deaths
No death 1278 (85.6)
1 death 179 (12.0)
2 death 35 (2.3)
Number of events
No events 913 (61.5)
1 event 407 (27.4)
2 events 127 (8.6)
3 or more events 37 (2.5)
Faces
Extremely content 259 (17.5)
Very content 458 (30.9)
Content 377 (25.4)
Neutral 159 (10.7)
Discontent 114 (7.7)
Very discontent 57 (3.8)
Extremely discontent 60 (4)
Values are mean ± SD or number (percentage).
* One or more events.
** One or more deathsBMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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the whole sample are presented in table 3. About a third
of the individuals had at least one stressful life event in the
last year, mostly a death of a next of kin or a friend, severe
illness in the family and loss of job. Some individuals had
more than one event. The rate of total events by individual
was 0.5 ± 0.8. The corresponding rate for deaths was 0.2 ±
0.4 per individual. Despite the high frequency of a major
life event in the preceding year, 73.8% of the individuals
were content, very content or extremely content in the
month preceding the interview.
Blood pressure was lower in individuals who had some
stressful life event in the last year. For example, systolic
and diastolic blood pressure of individuals that reported
any life event were lower than blood pressure of those that
did no report an event (124.2 ± 21.0 mmHg and 76.3 ±
12.0 mmHg versus 128.4 ± 22.4 mm Hg and 77.2 ± 12.2
mmHg, respectively, P < 0.01). These differences were no
longer significant after adjustment for age (Table 4). No
consistent association between the categories of the faces
scale and blood pressure was observed (Table 4).
Table 5 shows the association between stressful events in
the last year and current distress with hypertension, self-
reported hypertension and high blood pressure. Individu-
als who reported any death among relatives and friend in
the last year had higher prevalence of hypertension
defined by any criterion. The opposite occurred with loss
of job, divorce, and migration. The categories of the faces
scale were not consistently associated with hypertension
and the proportion of individuals with high blood pres-
sure, but presented a linear trend for an association with
self-reported hypertension.
Table 6 presents the odds ratio for hypertension stratified
by gender and for the whole sample, adjusting for age,
skin color, physical activity, alcohol abuse, body mass
index, strong parental history of hypertension and educa-
tion. The trends observed in the bivariate analysis (table
5) disappeared, either for stress events in the last year as
well for the categories of faces scale.
Table 4: Means of systolic and diastolic blood pressure* (mmHg) by stressor exposures and psychological distress evaluated by the 
faces scale (N = 1477)
Characteristic N Systolic BP P Diastolic BP P
Any event No 907 127.4 ± 0.7 0.12 76.9 ± 0.4 0.87
Yes 570 125.8 ± 0.8 76.8 ± 0.5
Any death No 1264 127.0 ± 0.6 0.43 76.8 ± 0.3 0.62
Yes 213 125.8 ± 1.4 77,3 ± 0.8
Major illness in the family No 1328 127.0 ± 0.6 0.31 76.9 ± 0.3 0.71
Yes 149 125.2 ± 1.6 76.5 ± 1.0
Loss of job No 1332 127.0 ± 0.6 0.37 77.0 ± 0.3 0.38
Yes 145 125.3 ± 1.7 76.0 ± 1.0
Death in the family No 1477 126.9 ± 0.6 0.53 76.8 ± 0.3 0.50
Yes 143 125.8 ± 1.7 77.5 ± 1.0
Divorce No 1387 127.0 ± 0.5 0.19 77.0 ± 0.3 0.25
Yes 90 124.0 ± 2.2 75.5 ± 1.3
Severe accident No 1406 127.0 ± 0.5 0.19 76.9 ± 0.3 0.80
Yes 71 123.7 ± 2.4 76.5 ± 1.4
Close friend death No 1410 126.8 ± 0.5 0.78 76.8 ± 0.3 0.96
Yes 67 126.1 ± 2.5 77.0 ± 1.4
Violence No 1436 126.8 ± 0.5 0.84 76.9 ± 0.3 0.98
Yes 41 126.2 ± 3.2 76.9 ± 1.8
Migration No 1443 126.8 ± 0.5 0.92 76.9 ± 0.3 0.74
Yes 34 117.2 ± 3.5 77.6 ± 2.0
Death of spouse No 1334 126.9 ± 0.5 0.10 76.9 ± 0.3 0.05
Yes 14 117.9 ± 5.4 70.6 ± 3.1
Faces 0.06 0.29
Extremely content 259 130.4 ± 1.2 78.2 ± 0.7
Very content 455 126.8 ± 0.9 76.4 ± 0.6
Content 377 125.3 ± 1.0 77.1 ± 0.6
Neutral 158 125.7 ± 1.6 75.8 ± 0.9
Discontent 113 126.6 ± 1.9 76.0 ± 1.1
Very discontent 55 124.0 ± 2.7 75.9 ± 1.6
Extremely discontent 60 126.6 ± 2.6 78.3 ± 1.5
Values are mean ± standard error
* adjusted for ageBMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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Current psychological distress (figure 1) remained associ-
ated with self-reported hypertension in the multivariate
analysis, particularly when the diagnosis was not con-
firmed by blood pressure measurement or use of blood
pressure-lowering drug (false awareness). The number of
stressful life events in the last year was associated only
with the false awareness of hypertension (figure 2). Risk
ratios for having blood pressure ≥ 140/90 mmHg, irre-
spective of awareness or use of blood pressure-lowering
drugs, were all below 1.0 but not significant for the several
categories of faces scale and the number of life events in
the last year. These analyses were run separately by gender,
and the estimates did not change substantially.
Discussion
In this population-based cross-sectional study we were
able to describe the prevalence of hypertension, the fre-
quency of individuals with stressful life events in the last
year and the current psychological distress evaluated by
faces scale in a large sample of individuals living in com-
munities. The estimates are not representative of the
whole city in view of the oversampling of elderly individ-
uals, but provided enough power to test the association
between measures of stress and measures of hypertension.
Overall, there was no association between any measure of
stress and hypertension diagnosed by high blood pressure
or use of blood pressure-lowering drugs. Psychological
distress evaluated by faces scale, however, was associated
with self-reported hypertension. Individuals that had a
higher number of stressful life events in the last year
reported hypertension not confirmed (false awareness)
more frequently.
The belief that psychological factors affect long-term
blood pressure regulation dates back to the early 20th cen-
tury, since the classic hypothesis of Alexander linking
repressed hostility to hypertension [17]. The belief that
stress is a cause of high blood pressure and cardiovascular
disease at all is deeply-rooted among populations. In a
population survey in Canada, 44% of the participants
Table 5: Prevalence of true hypertension (BP ≥ 140/90 mmHg or use of BP drugs), awareness of hypertension and BP ≥ 140/90 mmHg 
by the occurrence of stressor exposures and psychological distress evaluated by the faces scale (N = 1484)
Characteristics N True hypertension* 
N = 600 (40.4%)
P Awareness of hypertension 
N = 489 (33%)
PB P   ≥ 140/90 mmHg 
N = 394 (26.5%)
P
Any event No 913 404 (44.2) < 0.01 317 (34.7) 0.07 267 (29.2) < 0.01
Yes 571 196 (34.3) 172 (30.1) 127 (22.2)
Any death No 1270 495 (39.0) < 0.01 404 (31.8) 0.02 328 (25.8) 0.12
Yes 214 105 (49.1) 85 (39.7) 66 (30.8)
Major illness No 1335 548 (41.0) 0.15 438 (32.8) 0.73 362 (27.1) 0.14
Yes 32 52 (34.9) 51 (34.2) 32 (21.5)
Loss of job No 1339 569 (42.5) < 0.01 459 (34.3) < 0.01 373 (27.9) < 0.01
Yes 145 31 (21.4) 30 (20.7) 21 (14.5)
Death in the family No 1341 531 (39.6) 0.05 433 (32.3) 0.10 349 (26) 0.16
Yes 143 69 (48.3) 56 (39.2) 45 (31.5)
Divorce No 1394 583 (41.8) < 0.01 473 (33.9) < 0.01 382 (27.4) < 0.01
Yes 90 17 (18.9) 16 (17.8) 12 (13.3)
Severe accident No 1413 576 (40.8) 0.24 472 (33.4) 0.10 378 (26.8) 0.43
Yes 71 24 (33.8) 17 (23.9) 16 (22.5)
Friend death No 1416 563 (39.8) < 0.01 459 (32.4) 0.05 372 (26.3) 0.27
Yes 68 37 (54.4) 30 (44.1) 22 (32.4)
Violence No 1443 592 (41.0) < 0.01 480 (33.3) 0.13 389 (27) 0.04
Yes 41 8 (19.5) 9 (22.0) 5 (12.2)
Migration No 1450 594 (41.0) < 0.01 482 (33.2) 0.12 390 (26.9) 0.05
Yes 34 6 (17.6) 7 (20.6) 4 (11.8)
Death of spouse No 1470 595 (40.5) 0.72 485 (33.1) 0.73 390 (26.5) 0.86
Yes 14 5 (35.7) 4 (28.6) 4 (26.5)
Faces 0.03** < 0.01** 0.92**
Extremely content 259 112 (43.2) 85 (32.8) 79 (30.5)
Very content 458 160 (34.9) 123 (26.9) 108 (23.6)
Content 377 156 (41.4) 123 (32.6) 104 (27.6)
Neutral 159 62 (39.0) 54 (34.05) 41 (25.8)
Discontent 114 52 (45.6) 45 (39.5) 28 (24.6)
Very discontent 57 24 (42.1) 25 (43.9) 17 (29.8)
Extremely discontent 60 34 (56.7) 34 (56.7) 17 (28.3)
* Includes individuals aware of diagnosis with uncontrolled BP and individuals unaware of the diagnosis
** P for linear trendBMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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believed that stress/worry was the major cause of cardio-
vascular disease [18]. Studies of the association between
stress and hypertension have showed variable results.
Most studies have identified positive trends [19,20], but
even inverse associations have been reported [12,21]. The
novel finding of our investigation was the contrasting
association between self-reported hypertension and true
hypertension with stress events and psychological distress
evaluated by the faces scale.
The observation that young individuals with high blood
pressure reported fewer life events was already reported by
Theorell et al in a Sweden [22]. The lack of sensitivity to
the environment seems to be a consistent trait in people
who develop hypertension. In a laboratory study, subjects
who had a positive family history of hypertension and
who exhibited a personality pattern that included denial
and unwillingness to admit to neurotic feelings or aggres-
siveness exhibited higher BP responsiveness during stress
periods than subjects who had a negative family history
[23]. A low sensitivity to pain has been also demonstrated
in patients with hypertension [24]. We identified that
individuals with high blood pressure had lower preva-
lence of migraine in a population-based study [25]. In the
cohort of Nord-Trondelag there was a strong linear trend
(P < .001) of decreasing prevalence of chronic muscu-
loskeletal complaints with increasing BP values [26]. The
notion that individuals with hypertension have some
insensitivity to environmental stimulus is strengthened by
studies that compared objective versus subjective report-
ing of stressful conditions. Objective stressors, such as job
barriers and time pressure were significantly associated
with hypertension, but not self-reported stressors at the
individual level [27].
Additionally, the association between stress and hyperten-
sion reported in some studies may in fact be ascribed to
the negative feeling about disease and not to the disease
itself. Awareness of hypertension status (irrespective of
actual blood pressure) appears to be associated with
increased perceptions of psychological and physical
symptoms [21]. In a meta-analysis, Jorgensen et al [28]
concluded that hypertension is inversely associated with
negative emotions in individuals who were unaware of
Table 6: The association between stressor exposures and psychological distress evaluated by faces scale with hypertension (OR and 
95% CI)
Exposure Men * P Women * P Overall** P
Any event 0.7 (0.5–1.1) 0.31 0.8 (0.6–1.2) 0.15 0.8 (0.6–1.0) 0,10
Any death 1.2 (0.7–2.1) 0.51 1.1 (0.7–1.8) 0.60 1.2 (0.8–1.7) 0.33
Major illness in the family 0.6 (0.3–1.1) 0.11 0.9 (0.5–1.6) 0.78 0.8 (0.5–1.2) 0.23
Loss of job 0.7 (0.5–1.2) 0.69 0.7 (0.3–1.4) 0.35 0.7 (0.5–1.2) 0.24
Familiar death 0.8 (0.4–1.6) 0.59 1.4 (0.8–2.6) 0.18 1.2 (0.8–1.8) 0.44
Divorce 2.0 (0.8–5.1) 0.14 0.5 (0.2–1.3) 0.17 0.9 (0.5–1.7) 0.81
Severe accident 0.7 (0.3–1.7) 0.40 0.9 (0.4–2.1) 0.82 0.8 (0.4–1.5) 0.47
Close friend death 2.0 (0.8–5.6) 0.16 1.1 (0.5–2.4) 0.19 1.5 (0.8–2.7) 0.25
Violence 0.3 (0.1–1.1) 0.06 0.7 (0.2–3.0) 0.67 0.4 (0.2–1.1) 0.07
Migration 0.4 (0.1–1.7) 0.24 1.1 (0.3–4.9) 0.88 0.7 (0.3–1.9) 0.47
Death of spouse 2.3 (0.2–26.2) 0.52 0.3 (0.1–1.1) 0.07 0.4 (0.1–1.6) 0.21
Number of deaths 0.41 0.87 0.58
No death 1 1 1
1 death 1.1 (0.6–2.1) 1.3 (0.8–2.2) 1.3 (0.9–1.9)
2 death 2.1 (0.4–11.2) 0.7 (0.3–1.9) 1.4 (0.4–2.5)
Number of events 0.24 0.37 0.16
No event 1 1 1
1 event 0.7 (0.5–1.1) 0.9 (0.6–1.3) 0.8 (0.6–1.1)
2 events 0.8 (0.4–1.7) 0.7 (0.4–1.3) 0.8 (0.5–1.2)
More than 3 events 0.7 (0.1–3.9) 1.2 (0.3–4.4) 1.0 (0.3–2.6)
Faces 0.18 0.40 0.18
Extremely content 1 1 1
Very content 0.6 (0.4–1.1) 0.8 (0.5–1.4) 0.7 (0.5–1.0)
Content 1.3 (0.7–2.3) 0.9 (0.5–1.6) 1.1 (0.7–1.6)
Neutral 0.8 (0.4–1.7) 0.7 (0.3–1.4) 0.9 (0.5–1.3)
Discontent 1.3 (0.5–3.4) 1.0 (0.5–2.0) 1.1 (0.6–1.9)
Very discontent 0.5 (0.1–1.9) 0.8 (0.3–1.9) 0.7 (0.3–1.4)
Extremely discontent 2.4 (0.6–8.9) 1.8 (0.7–4.1) 1.8 (0.9–3.6)
*adjusted for age, skin color, physical activity, alcohol abuse, body mass index, strong parental history and education
** adjusted for gender, age, skin color, physical activity, alcohol abuse, body mass index, strong parental history and education.BMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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the diagnosis and directly associated when they were
aware of their blood pressure level. Other explanations for
these associations have been proposed, such as that these
individuals would look for health care more frequently,
having a higher probability of having a diagnosis of
hypertension. Our findings are in accordance with these
interpretations, suggesting that the results of cohort stud-
ies that had used self-reported hypertension may be
flawed [29,30].
Our study has some limitations that deserve mention.
First, the cross-sectional design does not preclude an
inverse causality, despite the fact that the exposures to
stress events were evaluated retrospectively. This aspect
would influence the association of stress with self-
reported hypertension, but not with true hypertension,
which was not associated with stress events and categories
of faces scale. Second, scale of faces has not been com-
monly used in the evaluation of the association of distress
events and hypertension. The association of more nega-
tive categories of the faces scale with stress life events,
however, was reported before [31]. Third, we used a rela-
tively small number of major stress events, since a middle-
range of from 30 to 50 items seems both optimal in terms
of predictive power and efficiency in terms of use of time
and space [32]. The events that we investigated, however,
were those more important and expectedly associated
with profound consequences on cardiovascular regula-
tion. Fourth, the exposure of individuals to stress events
could result in hypertension in the future, an association
that would be captured only in a longitudinal study. It is
unlikely, however, that the absence of an association
between stress events and current distress with blood pres-
sure and hypertension would result in hypertension there-
after. Fifth, we did not adjust for the overrepresentation of
elderly participants, therefore our estimates of prevalence
of hypertension and stress does not apply to the whole
city. The oversampling of elderly individuals, however,
did not influence the direction and strength of the associ-
ations, since they were independent of age in the multi-
variate analysis. Sixth, the measurement of blood pressure
in only one visit did not capture the usual blood pressure
of the participants. This is, however, a conservative bias,
since the alert reaction of some individuals to blood pres-
sure determination would artificially increase blood pres-
sure. Moreover, blood pressure was measured four times,
with an automatic validated device, at home and not at
office. Since blood pressure was measured at home it
could not represent the values obtained in other environ-
ments, such as medical offices and at job. Therefore, our
classification of false awareness of hypertension may
reflect the discrepancy between office and home measure-
The association between self-report hypertension and false awareness of hypertension with psychological distress evaluated by  faces scale (OR and 95% CI, adjusted for gender, age, skin color, physical activity, alcohol abuse, body mass index, strong  parental history and education) Figure 1
The association between self-report hypertension and false awareness of hypertension with psychological dis-
tress evaluated by faces scale (OR and 95% CI, adjusted for gender, age, skin color, physical activity, alcohol 
abuse, body mass index, strong parental history and education). *P for trendBMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
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ments. And finally, we did not study the risk of more
chronic stress events [33] and daily and within-day events
[34].
Conclusion
Selected stressful life events in the last year and current
psychological distress evaluated by the faces scale are not
associated with hypertension in individuals living in com-
munities. The association between stress events in the last
year and current psychological distress with self-reported
hypertension, together with the absence of association
with high blood pressure, suggests that the reported asso-
ciations between stress and reported hypertension are not
intermediated by effects of stress on blood pressure.
Competing interests
The authors declare that they have nocompeting interests.
Authors' contributions
SCF and LBM conceived, designed and coordinated the
study, and prepared the questionnaires. FS directed part of
the field work. FS and FDF performed the statistical anal-
ysis and prepared the drafts of the manuscript. All authors
read and approved the final manuscript.
Acknowledgements
This research was supported by grants from CNPq, CAPES and FAPERGS, 
FIPE-Hospital de Clínicas de Porto Alegre, Brazil.
References
1. Nyklicek I, Vingerhoets JJ, Van Heck GL: Hypertension and objec-
tive and self-reported stressor exposure: a review.  J Psychosom
Res 1996, 40:585-601.
2. Parati G, Antonicelli R, Guazzarotti F, Paciaroni E, Mancia G: Cardi-
ovascular effects of an earthquake. Direct evidence by ambu-
latory blood pressure monitoring.  Hypertension 2001,
38:1093-1095.
3. Schwartz AR, Gerin W, Davidson KW, Pickering TG, Brosschot JF,
Thayer JF, Christenfeld N, Linden W: Toward causal model of
cardiovascular responses to stress and the development of
cardiovascular disease.  Psychosom Med 2003, 65:22-35.
4. Rozanski A, Blumenthal JA, Kaplan J: Impact of psychological fac-
tors on the pathogenesis of cardiovascular disease and impli-
cations for therapy.  Circulation 1999, 99:2192-2217.
5. Nicolson DJ, Dickinson HO, Campbell F, Cook J, Renton F, Ford GA,
Mason J: Relaxation therapies for the management of essen-
tial hypertension in adults (Protocol for a Cochrane Review).
In The Cochrane Library Issue 1 Oxford: Update Software; 2006. 
6. Bernatova I, Csizmadiova Z: Effect of chronic social stress on
nitric oxide synthesis and vascular function in rats with fam-
ily history of hypertension.  Life Sci 2006, 78:1726-1732.
7. Light KC, Girdler SS, Sherwood A, Bragdon EE, Brownley KA, West
SG, Hinderliter AL: High stress responsivity predicts later
blood pressure only in combination with positive family his-
tory and high life stress.  Hypertension 1999, 33:1458-1464.
8. Andren L, Hansson L, Bjorkman M, Jonsson A: Noise as a contrib-
utory factor in the development of elevated arterial pres-
sure. A study of the mechanisms by which noise may raise
blood pressure in man.  Acta Med Scand 1980, 207:493-498.
The association between self-reported hypertension and false awareness of hypertension (reported hypertension not con- firmed by BP or use of BP drugs) with the number of stressor exposures in the last year (OR and 95% CI, adjusted for gender,  age, skin color, physical activity, alcohol abuse, body mass index, strong parental history and education) Figure 2
The association between self-reported hypertension and false awareness of hypertension (reported hyperten-
sion not confirmed by BP or use of BP drugs) with the number of stressor exposures in the last year (OR and 
95% CI, adjusted for gender, age, skin color, physical activity, alcohol abuse, body mass index, strong parental 
history and education). *P for trendPublish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2008, 8:357 http://www.biomedcentral.com/1471-2458/8/357
Page 9 of 9
(page number not for citation purposes)
9. Gerin WA, Chaplin WD, Schwartz JEB, Holland JC, Alter RE,
Wheeler RF, Duong DG, Pickering TGA: Sustained blood pres-
sure increase after an acute stressor: the effects of the 11
September 2001 attack on the New York City World Trade
Center.  J Hypertens 2005, 23:279-284.
10. Pickering TG, James GD, Boddie C, Harshfield GA, Blank S, Laragh JH:
How common is white coat hypertension?  JAMA 1988,
259:225-228.
11. Menendez Villalva C, Montes Martinez A, Nunez Losada C, Fernandez
Dominguez MJ, Gamarra Mondelo T, Bujan Garmendia S: Environ-
mental stress and cardiovascular reactivity: the effect of
stressful life events on hypertensive patients.  Aten Primaria
2002, 30:631-637.
12. Radi S, Lang T, Lauwers-Cancès V, Diène E, Chatellier G, Larabi L, De
Gaudemaris R, IHPAF group: Job constraint and arterial hyper-
tension: different effects in men and women: the IHPAF II
case-control study.  Occup Environ Med 2005, 62:711-717.
13. Rutledge T, Hogan BE: A quantitative review of prospective evi-
dence linking psychological factors with hypertension devel-
opment.  Psychosom Med 2002, 64:758-766.
14. Guidelines for Data Processing and Analysis of the Interna-
tional Physical Activity Questionnaire (IPAQ) – Short and
Long Forms  2005 [http://www.ipaq.ki.se/scoring.pdf].
15. O'Brien E, Mee F, Atkins N, Thomas M: Evaluation of three
devices for self-measurement of blood pressure according to
the revised British Hypertension Society Protocol: The
Omron HEM-705CP, Philips HP 5332 and Nissei DS-175.
Blood Pr Monitor 1996, 1:55-61.
16. Mc'Dowell I, Newell C: Measuring Health. A Guide to Rating
Scales and Questionnaires.  In Cap. 5: Psychological Well-Being 2nd
edition. New York:Oxford University Press; 1996. 
17. Alexander F: Psychoanalytic study of case of essential hyper-
tension.  Psychossom Med 1939, 31:139-152.
18. Kirkland SA, MacLean DR, Langille DB, Joffres MR, MacPherson KM,
Andreou P: Knowledge and awareness of risk factors for car-
diovascular disease among Canadians 55 to 74 years of age:
results from the Canadian Heart Health Surveys,1986–1992.
CMAJ 1999, 161(8 Suppl):S3-S9.
19. Perez LH, Gutierrez LA, Vioque J, Torres Y: Relation between
overweight, diabetes, stress and hypertension: a case-con-
trol study in Yarumal – Antioqia, Colombia.  Eur J Epidemiol
2001, 17:275-280.
20. Everson SA, Kaplan GA, Goldberg DE, Salonen JT: Hypertension
incidence is predicted by high levels of hopelessness in finish
men.  Hypertension 2000, 35:561-567.
21. Tennant C: Life stress and hypertension.  J Cardiovasc Risk 2001,
8:51-56.
22. Theorell T, Svensson J, Knox S, Waller D, Alvarez M: Young men
with high blood pressure report few recent life events.  J Psy-
chosom Res 1986, 30(2):243-249.
23. Jorgensen RS, Houston BK: Family history of hypertension, per-
sonality patterns, and cardiovascular reactivity to stress.  Psy-
chosom Med 1986, 48:102-117.
24. Absi M, France C, Harju A, Wittmers L: Adrenocortical and noci-
ceptive responses to opioid blockade in hypertension-prone
men and women.  Psychosom Med 2006, 68:292-298.
25. Wiehe M, Costa FS, Moreira LB, Stoll MR, Fuchs FD: Migraine is
more frequent in individuals with optimal and normal blood
pressure: a population-based study.  J Hypertens 2002,
20:1303-1306.
26. Hagen K, Zwart JA, Holmen J, Svebak S, Bovim G, Stovner LJ: The
Nord-Trondelag Health Study Does hypertension protect
against chronic musculoskeletal complaints? The Nord-
Trondelag Health Study.  Arch Intern Med 2005, 165:916-922.
27. Greiner BA, Krause N, Ragland D, Fisher JM: Occupational stres-
sors and hypertension: a multi-method study using observer-
based job analysis and self-reports in urban transit opera-
tors.  Soc Sci Med 2004, 59:1081-1094.
28. Jorgensen RS, Johnson BT, Kolodziej ME, Schreer GE: Elevated
blood pressure and personality: a meta-analytic review.  Psy-
chol Bull 1996, 120:293-320.
29. Levenstein S, Smith MW, Kaplan GA: Psychosocial predictors of
hypertension in men and women.  Arch Intern Med 2001,
161:1341-1346.
30. Cozier Y, Palmer JR, Horton NJ, Fredman L, Wise LA, Rosenberg L:
Racial discrimination and the incidence of hypertension in
US black women.  Ann Epidemiol 2006, 16:681-687.
31. Sparrenberger F, Santos IS, Lima RCL: Association of stressful life
events and psychological distress: a community-based study.
Cad Saude Publica 2004, 20(1):249-258.
32. Turner J, Wheaton B: Checklist measurement of stressful life
events.  In Measuring stress Edited by: Cohen S, Kessler RC, Gordon
LU. New York: Oxford University Press; 1997:29-58. 
33. Lepore SJ: Measurement of chronic stressors.  In Measuring stress
Edited by: Cohen S, Kessler RC, Gordon LU. New York: Oxford Uni-
versity Press; 1997:102-120. 
34. Eckenrode J, Bolger N: Daily and within-day event measure-
ment.  In Measuring stress Edited by: Cohen S, Kessler RC, Gordon
LU. New York: Oxford University Press; 1997:80-101. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/8/357/pre
pub